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(57) Abstract: An antenna 
structure not lowering the radio 
reception performance even in 
a metal casing- The antenna 
structure consists of a main 
magnetic path having a magnetic 
core suiTOunded by a coil and a 
sub-magnetic path not surrounded 
by a coil and the magnetic path 
forms a closed loop. A gap is 
provided in a part of the magnetic 
path constituting the closed loop. 
The gap portion has reluctance 
different from that of the other 
portion. 
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y^##§|J 2 2 <t S^ffilHic^^-^® 1 5 tcjgHco;^^— f-— 1 7 ^^Ai'S*}- J; 
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mmT>^Ti-mmw2^^wi-^:^if:y 1 6 i^m^^tix\,^^mmm 1 7 sr 
8 (E) K^-rm^. ^'M.<ommB om^'St^^^^m^i.^x. n^^^v-f 

X. *liligi3ii*t:t5^^T:/7^-^«]lt^^c2 (CM LTfi. ^fe = ^ /w##lf|5 2 1 

^m^-=^^ f\^%¥s% 2 2 t (Dfsw^'B^^fi^w^m 1 9 n±(om'k'm 1 5 7^ 

^^-ir s^:/! 0 ^^^-rsiSgS 1 9 l 5 ^tM§P 1 1 ic^j-UT 

u^(o^m\^i^^-r^^\^^^x . ^^^^ v/zf X 0 (om^^MM^'^^m^^ 

So 

m=^^ /i^mnu 2 1 (^^i^iJST^T^-^^ T$p 9 1 mmw=^4 /i^mnn 2 2 opja 
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iii6{c**v^-c. 18 nm^mi 1 /^#ft^ 2 1 (o^mmr^-T- 

© FbI i^-^f ^ tt S ^ife^tiN-^:^ L T V> 6 o 

^^#^3xr 2 2 <o^mmv< ^^^^^f /v##ifi5 2 2 <Dmmm±sx 

IP*). 1^7 (A) ^^#^3>1'/V^WIfl5 2 1 0^fi^8ST>'7^-^3r 

f+aj 2 2 <d®j?^ist:/7"^3t$i5 9 ' (D^:MnzM[^-r^mm 1 3 m±^M\pi^-^ 

-f {^:^v^^^l^i.-7^j^ < irljC^i 3 (0-^|ll±%fim$-iir. = -</v##lFI5 2 2 

Offi® 1 3 |^±Ui^(D|fR^}C**{tS#^j^<^^® 2 6 . 2 6' ili/OS^lp] LX?1^ 
^$tU■CV^^ ^©-efeoT^>m< ^ :5?.{±. 117 (B) S^=i-r/V# 
#^ 2 l(^)T^7^-^=«^9 (OiSE 1 9 i: ^ =< /^##lF|5 2 2 (D ©J 1^ T 7^ 
-^=^T^f^59' (ommi 9' o^tc^^^?-^ s/:^l o ;asj|0^^tLS:^'^tJ:Mv^T{i, 

m? (c) ic^-f-^mi-. ^s^-f >'t'^b< {i7i?i^>'t;i?i^^bfe3-r/n 0 

0 t l.^^icmmv±2m(OTyT-^=^T 200, 201 Sr*tr^$*X^^^:8: 
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Wim^T^^'r-r^r 9 ' o»fffi^^b< {4jf:^ds^^='-r /v^#if(5o^msgT 
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■5rigttoiiiv>$ptei;:ia«L. ^m'mmi>^^i^^^^=^'< f^mHU^m^n^T-r 

lP*p> ^ ^ =3 ^ O 3fe jE§ T 7^ :h =t T 9 }c: A ofc a* (±. ^^^-^ 
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tf- ^ V Mi 3^ H $|J tSf M ^ tl- ^ 755 ^ * n -5 % O 6 „ 

miSf^iE^tf 1 tt. HI 7 {3::^-t-^7^iit^^*-reT^x-^-«it#: 2 ^n^<D9vm^ 
r :^x:h3TifiJ9 ^^^^ii^sp 5 1 55^(21 -fee* bib. ^^^='W'/v^#siJ(^ 

i^, EI 9 "la, 5 2ttSltICs 5 3 «7 >f /V^'-ffiTKfi^tt^. 5 4{±, 3 2 
KH z ©7fC^Ml&-^> 5 5 f±*:^<^^J-Cfo5||^J. 5 6 57{*. «^«9 

X. laiOtt, 1119 (0«^^-^^Hbfc2|c^PJ}z:**lt^^^mJ!Sf^jENFtM 
<^SlJ(Dj.fi|J^!j^^i-tj (D-efco -C. 12 9 t <Z)^^^,{±, EI 9 {ClMttSB 1 <^^m 
^ (^-t^-) 5 8{cAP^-C. fii2(D^i^m 4 1 ^jSlJ{@lC^ttfc% 

*-t-6^<o^fcor. >'7^-^ii5t#:2 %^i^^^«i5 4 2 rttJiffia^ti^-^ 
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<^Af*:Mli*^V^T«. ±mV1t^fS:mmirUm L-CV>SCD 
*m<^^ 2 O^Jfe^Jfc Utr. T>'7^-^OLiitSrii;'c$'^6T Vx-^^tat^ilcl- 
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M efe ft ^ -5 * *P # L- ^> <D -C S o 

M It ^ tt T V ^ 5 If { ;i @a ® $ 5 m ^ S it fcU 5l5 S T ^ X it o 

^<D^2 (Drnmt bT(4. mmm^^i^r^oxi^^^n^mm^^mm^fD/i^-':^^ 

-f tL AS ^ m -e^l^ $ -C V ^ 6 ^ H-P^ IJI BEg ^ n 5 m Jfe ^ « a 5fe 5 T ■r -Mt 

y^*s#$ft»t bfix\,^^^m^tm-isr^K=i^/uii^^^Hi-fibtix\*^f£\f^wmmt 
xm0.^ti. K^^^miis:^icf&^xj^}^^ti^m^i!>^mm^<Dji^-zf^m^\^x 

V^;5^^T>'x:^^5t^r•feo-C, J.o^mT 1 0 0 0 m&. 

m^ti. R-Dmmmi^^izr^^xM^^ti^mmt^mm'^<D''^—-^^^^^x\^^^ 
\^^mmm^^^'r?>mmTxm.m^in?><okzmvx:^y) . j.o, ^mr^^T-r 

nx\,^:5mmT{ci67!)^^x\f^^m^i^mM^ifhtcm^r i^y'i-mmwi^t^ii^^^ 

R q = Qnl/Qo X 10 0 
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^ ife M <^ =Sr ^ ^ T V X -:^ « at #: ^ M ^ ^ ;{>^ ^ ^ r V X « i£ ^ SB 
W-^s # ?3 tt S -e fe 5 „ 

v^sl^t^-I^$iJtclgBM$ns«^s^^^st^35feeT>^7^^«5t#:2 X'feoT. %mr 

Vx■:^mat^*:2 OLffidS. 1 6 0 0 mHfiiT-Cfc -5 T ^^T^-^^atft: 2 ^ ttT 
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^ T X « si {*: O f«J # Sr i^j ± $ ii: S *■ ^ a ft L t> -e fe S o 

mM(OTi^Ti-mmi^<DnoLiiS. (mn) tmmT>y''rmmi^<omm (dB) 

t <^ H # Sr ffifl 5fe i- ^5 H SI S: 0 o o 

ffit?, 77. 5 KH z o«^s^sr^^tfe^oLflgt^IJ^§ ( d B) tcomm^^^-^ 

KH z 0«jRSr^tt^l^(Z)Lfiti^lJ» (dB) Oil#SriJ^7 7 B b:/h„ 
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W^-t^ i: Npff <?5J¥$ ^ 1 0 mm. ilt^ 3 0 mm® i^ffrt 5 — 

T^-x-^^r (D^#ifitr 1 2 mm\ T :^7":^<DJ9 $ f^i^lSff, A — h <Z) 

4 0 0 TSr^##tt6lJ^f±^ft:^ 1 0 0 a* m. 1 1 0 jtt m;JS*t> 

wO^#l;:f&oT0 3mm. :^$5 0mm(^:73i7-rh='T^ffll^r##iliI^ 
1 2 mm. 1 0 O m, 1 1 0 ^ m.<DmU ¥tnXT ^^y" -i" ^ 

(im 3 0 <z) J: 5 «9 . L jiHtD^-fbSr^^ :7 p ^ 

la 3 0 ii^hm.n^ir\^^m^. r i^'r-rco-Lm.ii^^^x.x^^^ 3 5 kh z ms^ic 

tl^m 3 O J; »9 t 7 8 . 2 7 2 0 5mH^ !9 , iJ;l_hOfcfil;5> & T :^ 

©«liig^SSr*«>S i8. 852pFtJ5J«9, 1 0 p FSgg^il6^^^^«| 

?>^ft S 1 5 8 4 ~ 1 6 0 0 mHmS-efc «9 . LfC/dSoT, L^iiSieOO 
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2 0 p F i:#^btL5 0X-^S^^i51-C«. ^g?L 
7 9 2 8 0 0 t /jiS t JpJP^$n5(^-C. ^i^LfitdS 8 0 OmH£itT-C 

7 7. 5 KHz (K-f:y) Tfe"?. Cl(Djl)S^^?r{gffli-5<P^B&iil-iflJ»f-r^ 

i^li. 2|c|§0Jt:ii^tt5 ^^rv7^-^SI5t«s 2 {elicits ^^LfltoT^^iSfi. ^2 
0mHl?3!> 5 :i i: U V>o 

©3^:^, ^f^^o^T<D*^-cm^!fel^f^;6s^-:$>{^:g{t■^# 5 J; 5 Kir ?,\:n-^Mi& 
■Ct> 5 0 d B It V/mOm^gag-TJ^^iT't 5 CI i: ;&Sj2,^T?fc5o 

a I C(Otg:f3;i>fe#;?i-5 t rvx-^flJ^tfift^g-C^i - 5 1 d B &.±it>S^mX- . T 

\^i:^^mmmm\-th-o^ ^^m.i-^ t - 4 9 d BjiA±, j; •j^* l< «^{t i 
ioT. 0 2 0 J: «3 , L{iS(^TRg{ii'fcT>'x^fij#o- 5 1 d Btd^as-rs 2 

OiiiH£^±. *f*b<tt. r 5 0 d B {C^^-rS 2 5 mH£;lJi. 

J: b< {4. T>'7^-^5PJ#©- 4 9 d BK^m-t^ 3 3inHi2A±, ft'foiS^* 

L<{4, T>'7"^*IJ#(D- 4 7 d B\:Li^mi-^4 0 mHiJtJi;^?^* LV^ t 

tftcMftSr V7^^^it<2|s:(^Ljii:;5^ ii^V>irv^ 2 7!7M 1 3 mH■elbS*^al^-r 
#(dB) t (Dm^^mni^s ^(Dm^^m 2 iK^To 
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m^mui^WAv^\^^m-v. 7 7, 5KHz<Dmm^^iir-ftm(DmmT>r'-r 
mmi^2<Dm^mwii (t) tmm (dB) t(Dmm^^97 c\z^l. i^-«5t 

OT>'7^-^«5tft:^^JS^3Slf|5lC^AL:fc:|^«l'^. 7 7. 5 K H z ©mifi <SrS »t 
tim(om^mm (T) CdB) i:(Z>||^4ri/7:7Dtc:^U:fe, 

mmm^mm (t) ;asit^)Pi-6tc5inTfij#{±iiApi-2,;5^ ^^##111^ 
(T) 1 0 0 0 ^m^?> Km^-t^^^s ^M^i^i^{-^fA^tb-cv^6T>' 

M -C 5 m <^ IE W- ^ V ^ {4 ^ ^ SB O ffij ^ 3^ ^ SR ;is ^ M Si? 5 m ^ IE ff-td 
if^V^T. ^igT>'7"-^«5tflC2 <^##ilfelS: (T) 1 0 0 0 T J[2H± t 5 ^ t 

m-r^^m-ti^n. 4 o o t:6sm* bv>o 

X. T^^7^•:^^lJ#{4^^S-e^- 5 1 d B&s±it'^^^Xh >9 . HI 2 1 -Cf±. 1 4 

(T) fi 1 4 0 o £i_h-efe5 ^ t t^^m^X^^ tmWr^fi^o 
Mtc:, EI 2 1 ^^T >^7^-:>-«it#: 2 ^^JBSgt^^^SSl- 

v^i^■f {-¥-*|c-e^^ffi L/t^-a-l;:!*. ^^##11^ (T) i 5 o o e;^±-c^J#<o 

(T) *S 1 5 0 0&,±Xh V ^T{CflJ^f ;JSJij!)D-t-5 C t S::^b-CV^ 

|^t^■^^:i^v^r». S^r 2 (t) j4 i 5 o oet_h-c*)S 
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mTti^2 (om^mmw. (q) tmn (dB) t(Dm^^:!^y yBK^i.. m-m 
m<DT>Ti-mmi¥^'^m^mui^WAVfc'^mx-. 77. sKHzomiS^^ 

X. ^mr>7-i-mmi^2(Dm^mmtn. (q) tfij#s.tj«s^^#^®fei: 

It 5*iJ#^ i ® ^ 9 7 G {c:^ b fco 

ig 2 2 tJii*tt5*i^{3:ir^v>T{4. "^-tz)^ # Ifcfe^ (Q) i&<omM\±. 

132 2 (A) 7!)>^mm^ti^m\^. ^m^mf3:V(DmmT>'r')-mmw2mi^ 

^^n<^^m^i^ii^'^'^\^xh^ ^m^xm ^x h . mmT^yy^-tn. ^mm.m:^^ 
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^^c#AU>5:v^4fe1^|■T?. 77. 5 KH z (7)miS^^lty5:|^O^^Ti^y^>:^^3&(*: 

2<7)##^*g:^ (Q) t Qmt(Dm^^i^y-7 i^iz^v. m~mT^(Dri^T'rm 
mw^^m^mu\^mx \^fci^mx- 77. 5 kh z (^miS^^itfci^o^^T 

:&JR^ii^!8 UO^^T :/7'-:^«5t#: 2 f4:^ctilc Q{itdS<£T bTV> S 

^10 0 £2 *-eQ«;a5 5 t^r^-e^^L-cv^s ^ i: **e>. ^^m^fl'^'i'tJiTVT^-t-^js 
(OX. ^mmi!itkn^'^mTiyT-rmmi^2<Dm^mm^ (q) t*. ikq^^^t 

2 Omm, mm. # $ 6 0 ;zm, ^0^6 5 /im. 

T>'7'-:^0##«fte^Sr 1 K Q t %;t;/S:#-a'. SHIiCfi 2 5 0 0 0 

mSI6«J*w i ilr^;^-^^ t ^tf«l¥* 4r 1 0 mm, it:# 3 0 mm<^^tH^ 
«>S:x^— ;^6<J^cT^^7"•:^3T(0##l|lI^r 1 2mm> T i^T^-^OJ? ^ 
A — h(Z)Jfe:^(DJi:$ ;lr?&^-t-?» 5. 5mmtJ^e«9. 1 mm, 

— ;^-eT •:^c^## distil ^ 1 K Q a^f^-T ^ 4 5 ju m, 

5 0 u mXmhm< c: t :d^^m^i:m^mmi-i 1 2 0 0 0 T i Jfe-5o 
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W-n^mmt^MM^-<^ifo^ . :l(D :^-^T •y'T'T <O^^Mi^^^ l KQ@g 

5fe^#il^ic{i7 0 0 0 T i:/j;So 

0 2 2 ©f*-^ t'&fc)*;^^ 2 3 ^^0f 3t(Z>T >'x-:^»at 

<*:2Srt&M^^lS|5t-if AUJfcV^^ffiX'. 7 7. 5 KH z <^m»tSr^tt^^<^^^ 

T:^7^-^«itf*:2©##^l^^ (Q) (dB) t<Dm^^^'7ymz.^\.. 

ife?rg:ttfc|^<Z)r 7^-^(0 ^^J^^gfet (Q) i:*iJ# (dB) toB8#^^^77I 

^IS (T) 1 0 0 O ~ 2 0 0 0 T(c^{b$-^irfc#-a-T-J.o^tb<lr^®^igla5{w 
#A b:rc4^tl"t?. 7 7. 5 KH z (DmiS«r^ltfcl^<Z)T >'-r-^(^##llifi^ 
(Q) (dB) ^: (??ii^iSr^U;fet><?5-Cfc ?) > T >'7'-^<^##IS«^ (# 

VvyM\-t. _hiHbfci/^7 I tci l5^$^^-5. (fi)./651t 

x.^m^^oxm<i^-r^mm(on%-ts ^^mm. (t) ©ii^Btcj; u^t^fefefc 

ds, T >'x-:^<D##igfe1S^ (Q) 3 9 6 QSS J: ^.C ^ {-iSttT^fP LX 

V^S^;OSS«f t«^o-C. T:/7^:>-<Z)^#ig^®^ (Q) 4 0 0 Q£A±i: 

m JSi # # Ift Sr ^ b T ^> ^ :^ « # b Jte V > * ;J s S o 
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^oXs y^^m\^iki-f^^^T>T-f-mmw2(Dm^mi&^ (q) {*> 400 

(D^^mmm (Q) ;6S i o O QJ!^JlT<7)t>t«-e^ffi1-S*dSS* Lv^i:^^b 



^mm±i 4 0 0 T-cfe o . mmti/b\zm^-r:btmwr<om^^ i omm, M3 

OmmOl^tl-rtlJif&feS:^^ — :^6<Jle:r>'7'-^3T<7)##i|iitr 1 2inm. T^^t^ 

m^^^mnimm. z<D:^^-:^t^mtmmi 4 0 0 t ^m^-r ?>i^\±m^^ 1 

3 0 M ^i^^ 14 0m m;eiS*%4g*T;{ii^ft/hl-ttl5!5^ ^<Dm^ 1 8 Q i: f£^o 
2mm. 1 4 0 O T ^m^ir^lZi-^^ 1 1 0 jti m . 

JlSfC« 1 SOOT^Jfe?). 1 1 0 M I 2 0 u m ^Sft ^g^Tlfit * 

*/J^^^lW5l5^ ^eoffltfi 3 0 Q t /jJ5o 

^li 1 6 5 OT tt^y) . mi^^ 1 0 0 #J8I# 1 1 0 m m*S* ^^^flt Sr5b 

/McttJJlS. -eo^tt 3 8 Q t JfcSo 

1 900Ti:?Je?). mi^^ 9 5 M m. 1 0 5 m m^Sg t>S^^&:i:/h 

4 0 0 Tt:VkUir^\cit.. mW^^ 1 0 0 ju ^11^ 110m 
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#«fe^*L (Q) t^■^v>•ffv^ 3 ~ 2 0 Q@*-e& y) . :^^mi^-Ski-f^Ti^T'r(Dm 

si±(omf^f^^7!)^h. *^p>^^vl^i*v^-c{i. ^^m^^gBt^icr v7"-^«atf!^2 ;is 

■t? Si> tu ^ ^ Q lit ^ U?flJ » G (Z) ^ V N S o 

0 . 0 6 mm <f> -Ci^ ^g^fit ^^i" # t ^ ^^ffl ^ :^ i <9 J^e^iJ##tt 

0. 1 mm*£tT. b< (4 0 . 0 6 mm <^ ^ t>^^ I- < f* 0 . 04 5 

mm« Oj||MS:Wbrv>;5^*5^yF* bVN, 

MKmmm%m^m&<Dm^m^ (t) ###ttfc?F^ti^^^^i:-r5%©-efe5 
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micm^-r^m^Ti>i^Ui^mtn^<\i^m^<Dm^^mLx^y) . ^^m^i 2(4. 

btl.TV^)fcV^#^3>^'y^##$|S 2 2 b ^fife ^ S T > 7^ -^Wot «C 2 f fe 

So 

mas rc> V ^ i" tb * ^ AS ^ m -e fli ^ § tL T V ^ 5 ^ tl- 1^ IB ® $ *L S m % ^ « ffi 5l5 5 T 
>'7^-:Mtatflc-CfeoT. ^^Ti^7"':^0 Lffi:ds> 1 6 0, O mH fi^T-Cfe t) . 0^ 
L.<tt, ^igLffidS^ 8 O OrnHfi-^Tt?*) 5 > J:«9i3^*L<«. ^^Lfit>5S. 2 

u:&xj^mmu(D\i^-riif)>f)^^mxmf^^tix\^^m%\-p^ii^w.w:^^^m^^^im 

4 0 0 QiJiT-C'fc !9 . J;«?0*u<{4, m^T yy'-rcDm^mi&Ui)^. 10 

0 QSlTX'h^T>7'i-m7ki^Xh?>o 

hmuRxj^mmm(D\,^-rM^7!)^^mxmf^^tix\>^^m^[HK^m:^fi^nm.^ 
lyy^-rm^i^x h X s »^ L< {4. s^##j^ic;as i 5 o om&>± 

■hmmRxfmmu<D\,^-rtLi}^i!)^^mxmj^^tix\>^^f^f^p^i^mm^t^^Mm^ 
^mmm^ryy^-rmmi^xh^x. mmm^mta. 0. 1 mtD.4, uT<^mu^ 
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it, s.\^^K^fj:^unxm^^thx^^^h<Dx^moxh0:< . Xs m^T-^T-r 
HKit. mmr:^y'i-m^itW(DmmtLxit. mmmm^j^-zft:m^vx\^^ 

f)^m(DM^<Dmnm.iin.tmt£?>n^:d^^^^^x\^^^m\^m^^^x\^^xi>^< . 
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{tlflJ # # # 3 /I- Jl^fife $ tb # S ^ 3 -r /I' 1 ^ ^ * 3 /V 

It fettTV>S^^=¥-t yZf<D^'^m^\^< ^te^^^t-f /W# 

jSffi^b< ^^^3-r/u##a5<Z5^®|^d:iiil^cD«|J5>(;i*^{tS#?KSS<^*nB 

S:W;^i-SS^{t-^^^#^3 1 i^S3p«-i-{^^<5#t|-^1f ^^S^tU;^i-Sf|- 
l# ^ V ^ Ri iB M 1^ tf ^ * tl 5 % © S o 

LfdEi 9 1 0 i^^irmti:mj^^^-r:^mmmiEm^ it*, m 7 ic^-r^ 
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2 ©«i#tt«:±|Bbfcf?m**<^<l#i4l-^^i-5^t-^fife-rS t<^-CfcS, 

mnRr^mMu<o\i^-rtii!)>i>i^mxm^^fixisf), ao. ±m\^tc^j^fs:< t h 

X. :^^mi^m?>m2(Dmmmi^t^if^'si\:i%ii<Dmmtvxu. ^^Ti^y^-r 
mmi^(omm='^ /i^mHUii^^mm,mmiEmn<Di>\'mmuKmw:^tix^ y> . ^ 
j^m^u\-iimmm^miEm^<Di>\-mmu\^m\.xmw<^-( ^^m^n(D)h 

# 14 ffi ^ -r -5 T >- ^ ^ It 5t #: ^ A/ -e V N 5 m IE ^ m- -e S o 

W^<om^-^^^^ir%<DXi>'oX . 1 5 0 ©MiSlfSlc— ojjs 8 o p f 

fiSr t>o=i 1 5 1 ~ 1 5 3 ^■^^m^n\Z.n 9 #ltTSSJt1-5 %t^T?fc 
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1 -swn t ^^ti^timm\cmm\^itm.^(DmM^SL^^mizimm-t^m\z.m 
^^^nitrnm I ciEij^ 1 6 0 «3 #tt^ m^^mm(o=^>'y'>'9- 1 5 1 ~ i 5 

tu5 LT^McD l o^U< «1t#c<®<?D=" Vr^^-iJ-^^iSlC^^-rs^t- 
fflu-c. ^m^^t^Simx. mf^n^(Dii(0(Diz^ ^hm^i>^M<Dh<o ti^^ 

T 0J :^ -5 r V 7" f*: {c M i- S S'J II M ^ IJ^ -r -5 = 

±iB bfc^ipo^ 1 (Dmmm\^i:.^M.w-mx\-^. ^mmw-hmm\.x\^^-b^^ 

V ^ 5 » ^ V > fa S ^ tfe JR #j ;6S i& ^ fc: ia @ § -C V N 5 *t ffi {Ji fe 6 ^ ^ r 7^ ^ « it 
ftJ#<ii:©®T^<lr 6 o %JJJlTl-«i;t:fcr i^7^:^«3g^|^^ii#^U:/tt><^T?fo . ^ 

<ommmx\-x, ^w.t i^y'^m^ikW-<o^m<!^m^^-r^Qm.(Dm'^^w\^ 
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fi*L•CV^/j:v^30>, ^ ^ T V 7^ "sh «it flc © ift^ (zi ^ Ji b V^ I- *5 

2fe * IB g $ ;}x X V ^ S ^ % T tvi *5 ^ tb -C V ^ ^ # ^ {c: fflij S ^ H ^ ^ T 7^ fli it 
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